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The Dompound has an antagonistic ^fect on muscarinic Ms raceplDis aixl la usefU) as a prevenUve or remedy for uro- 
^ logic dieeasas, rsBptratorydiseasBB or dtga^ivaciseasee. 
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Tteipbrtliai|:|?leW.- .■ ■ ■ 

This invention relates to median^ partiGLdarly qufnucQdine ftenvathres or itair aaite, N-oxides or «iuater^ry 
anrmsiium salts having muscarinic recefjtorantagonieUcaGlivjgesprid fd$oto pharm^ containing 
sucii compounds. 

Studies hsjB been made on the muscartnic receptor, and it is Iviown that compounds leaving mMScarinic receptor 
antagonistic acti\rities cause bronchodilation, suppression of gasfraiiriesfinal motility, suppression of add secretion, dry 
mouth, mydriasis, suppression of Uadder contraction, hypohidrpsi?. taOltyc^ia, or me like, it is known that the mus- 
carinic receptor includes at least three subtypes. TTie receptor m^ly existe in the brain or the iil«e, the Mg receptor 
in #ie heart or ^e like, and the Ms rec^tor in the smooth muscles or ^and tissues. 

A number of such compounds having rruscarrnic receptor antagonistic acfivities are hitherto l?town and, for exai^- 
ple, atropine is a typrfcal exampte fTTie MERCK INDEX. ELEVEfMTH EDITION", p. 138). However, atit^ine antagonfees 
thoMi, M$arKih^ftlQd|jti:mnari«rf«e|iiir^ »thalit^<if^ in 
recent ye^fs, aeeoii^ to fhe peoiffm^ of D« etudias fin Hie «Ut3i^qae6 <*m» tmsestrirrts K^Mpl&r. campoonds havlns 
selaciHve antagonistic actrvititts against the M^, or Mg raosptdr have been invesilgateci uneosnined published 
British Patent Applicaiic»iN&2,a49,C^, art inlB(»i4nedpiJbfished Japanese 1^ 1-131145, and 

an unexarnlned piftjlished Japanese Patent Application (kok^) 3-133980). Tha-e is a demand for a compound having 
selective antagonistic activity against muscarinio Ms receptor among these three subtypes and is free from the cardiac 
side efiects re^lting f rom ^e receptor. 



The Qon^nd represented by ttw Mlowing genetal formula is described in an unaxamined published Japanese 



C>hereln L represaifs NH or O; 

X and Y eecS) independerAy represents a hg^cfai^en atom or a C^.^ aUiyl sprei^ or they may be combined togdiier 
tofbrmabond; 

Ri and each indi^rriently represents a hydrogen atom, a C^.g alkyi group ...(omissitm)... ; 

Rs and R4 eac^ ind^aidently r^resents a hydrc^en atom, a halogen atom, CF3, a C^.g ^l<yl group ...(onds- 

sion)... , a phenyl group, an sunino group which may opfionally be N-substiiuted by one or two groups selected fiom 

phenyl, C1.6 alk^ gro^as or may optlonaly be NiiMsutstRuted by Cb..b poly^hylene... (omesiofi)...; 

Z represents 



CO-L-Z 



R 




N 




or tiie like; 

p Is 1 or S; and q is 1-3. 



The compound descrtseef in (he above patent literaturb Is dsdosecj as tt 5+tT antegoniat bdcI no dtechsure about 
tine muscarinic rec^stor antagonistic acl^it/ is found. TYieabove coDfXJMrrdb^tair^ drs^^uMied Imm Vne con^und 
according to the present tnvenSon in pfi^aim^icotog^ eHefit^ 

5 Disdosiire of the iiwention 

th& inventors; of the pre^rtt ^icaUon tm^ carried oitf eitm^ sitidtee on compQunds hee^^ (tw aboye- 
described mussarJnki IM3 receptor antagonl^tcaciiviljes. As a result we created novel c^HHicWilw derivatives having 

a t>a&c skeleton difterent ftmi that of nm converrtibnal cbni|ioittid, 4nd fbuhd tliaf si^ e^irtpoands have excellent 
w selective antagonistic actisflty againstiwaiBisarlnifc Mg receptor, reaiftfng in m comfrieSort of «te present inventian. 

Thus, ftie compounds of the present invention relate to qMiatKiidine 4«iiyatives repre^Hted the foBowing gen- 
eral formula (I); their salts, N'<wides or quaternary ainnK0nluni ^dts; lahartnaceutieal compoE^j^ods caittprisir^ said 
compQi^ or «al)» ihdoagf 6m fihmmiaiaMtjf aMMPMtai |^t)t«iriy to t«ilu«liWiiid irM«|^r«Rtt(|0^ 
niste. 




so 

{ayfnbpl^ lit^^:fiiK^^ 

FAig A: an aryl groi4», a cydoaltq^l group, a <vdaall«nyl group, a tT9t^«Wyl group having 1 to 4 hetero atoms 
selected from the grOMp consisting of an oo^peh atom, a nmef^ M0tn and a suHur atom or a 6- to 7-mem- 
3S bered saturated heterocyclic group. w»Mftin««il(f >(na moy l»«^«Wailti«KI byiReportal stibB^lu^nt; 

X: a Single bond or a methylene groqs; 

R: a halogen atom, a hydroxyl group, a lower ^#!iDiy ^oif>^ (i earboxyi group, a lower aii«o]iyoart>onyt grOlp^ a 

lower acyi group, a mercapto graup, a lower altyHhid gnwpi a euHonyt groups a lower ai(^i8uliE>n^1jimuj% a 
sutfinyi group, a lower aiKylsuirir^ fgwsk a ailfbnaiitido group, a lower aikanei^ifdnBmid& aiou^ ^ii^^ 
« batnoW group, a thiocariMmoyI groups a mono^ on tNoMer alh^d^amc^ i nttm ^xwp^ a f^no 

g«m B» onfrto tfm>. a iwrw- or ^-kjutm alfcytan^rto gnm, « methjiienadKscy gi^tip, in ^fhylenedW 
group or a lowiar an<yl gretqi «mt ituy^bA jsAstRuited by a haiogiehi attxn, a ^ttt^ piM^x a lower alooogr 
grqupt an arrana group or a mono- or dl^kmrer.aitli}Aamino group: 

i: oorl. 
4S m: OoranitttegBroli io3, and 

n: anintegerof 1 or2,hefehiafterthesamea|9plyelailerty) 

Among ihe compound (1} of the present invenSon. particuteuly preferred compounds are quinudifine derivaflves 
wherein the ring A repr^ertts an aryl group, a iqreloalh^ group, a cydoalksnyl group, a heteroaryt group having 1 to 4 

50 hetero atoms selected from the group oonsistmgi of an oxygen atom, a nitrogen atom and a sulfur Atom or a 5- to 7- 
membered saturated hetenxyeBB gtao^ iii vi^iilin siibh drig may be siAsiituted by a suttstibient eeEeeted from the 
groi^} oonsisling of a halogen atom, a tiydroetyl group, a (ower alkmor group, a ca>b<»(yl group, a lower alkoxycartjonyl 
group a lower acyl group, a merc^no gnsup, a lower alKylthio sroiqx a suHbn)^ group, a lower ail^ulfonyl group, a 
eulfinyl group, a lower all^eulf inj^ group, a suKonamido group, a lower athanesulfonamido group, a caitjamt^l group, a 

ss thiocarbamoyi graip, a mono- or di-lower alk^caitoamoyi group, a nitro group, a cyano group, an amino groi^), a mono- 
or di-iower alkyiarrano group, a m^ylenedioxy group, an ethylenadioxy group, and a lower afkyl group which may be 
substituted by a halt^en atom, a hydroxyl group, a lower altoxy group, an amino group or a mono- or di-(ower 
alkylarrnno group, and their salts, N-oxides or quaiemary wrvrxtnium saHs; 
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qirinu(iItdiRecte?lvs#f«vi/hi|sr^ 

group, a nitro gtDMp, a cyano group. an anilnoigKHJpiWai^ aH^arnind group, and ihe ring A 

rdsertls an aryl group, a c^oalkyl grbt^ a ^dQ^ltaiyt giovp. a 5- or 6-m»iiber9d monDCyclic heteroaryl group 
having 1 to 4 hetero atoms selected from tre group consisting of an oo^gen atom, a nitrogen atonn and a sulfur 
atom or a 5- to 7-men^recI saUirated heterocyclic group, in wintch such a ring t>e sut)stitut8cl by a halc^en 
atom, a lower ailqfl group, a hydroxy! group, a lower atl<oxy group, a nitro group, a cyano group, an amino groip or 
a mono- or di-loM^ ai)^larn!nci grot^i, and tttair saltSb N-ond^ orquatemary aninK»iR,uei sali?: 
tiuihudidine derivatives wher^ irt ^rid »A tW^ A reftreoenle m sryj gir9u|»,« cyctcmlHyf grQ««i or « Qyc^loenyl 
grcAip which may be substKuted a Tialogen afm, a lewar ^ jyiciMft a i^^i^mfYi group or a lower aikoxy group, 
or a 5- or e-membered monocyclic het^ffoaryi group hsuAsQ i i64 h^/bam asahas aefecled from the group conai^ing 
of an oKygen atom, a nitrogen atom »id a sulfur atom, and m# $dt«^ t<N)xide$ or quaternary ammonium salts; 
tjuihudidine derivatives wherain the ring Arepreaente a plieciyl gasm wftfch be ewb^ed by » halogen a^om 

or a lower aiityl group, a cyciasmaffm^pif^weufK *imi)imi«ifintmmii^^^tmik mmsA 

or quaternary ammonium salts; 

quinuctfciine derivatives wherein X Mpresient^ a arn^Ha bdnd, «nS ttieir salts, N-oiddes or quaternary ammonium 

The present invention also fMovittes musqar|ni<f 14^ fed^MOC aniagOnS8l***llcih comprise quiruJClidine denvatVes (!) 
or th«ir aatts, N-ooddes or ciuatemary ammt^nti jft f^v ««TiJOiW{eiitQt ^ tNt praisant invenijon and pherma- 

ceufa'cally acceptaUe icarrlara. tutXetmf fbrlNe i»r«v<Mtfi6n«v(d/iM-t;«»tmgM ot urtrtaiY dteea^ {e.g., neuro- 
genic poilakiuria, neurogenic Isfadder. nocturnal enuresis, unstable btadj^c, e^spasm and ehrenie eyei^fi^, or 
r^iratory diseases (e.g., chronic (&>structive pufmonary diseases. chroniffiMQnct1ifi&, asthma and rhirmis). 

Hereinafter, the compound (1) of the present invention will be described in detail. 

Olflerent from the conventional muscarinic M3 receptor antag^ist, the conq»ound (IJ of the present invention is 
atruebirally characterised in that it has as a baei^lNlc^ate^ atetmhyctroisoquinoiine sl«iaton (la) or isoindoHit»skeietdn 
(lb) h^vinsaquinueticttc^cgi^rbor^fliroMPt «Mi< b«i|4i|l«tfl»tPienttro9iertatominth^ 




Furthermore, the compound (I) of the pr^ent invention is characterized in that it has ring A, that is, a cyclic ^019 
selected from an aryl grotfi, a cycioaikyt group, a cycloalkenyl group, a heteroaryl $M'oup having 1 io 4 hetero atoms 
sdected from the groi^j coneisUng of an oxygen atom, a nitrogen atom arri a suHiir atom or a S- to 7-membered satu- 
rated hel^xxsydic group, at the 1 -position of the tetrahydroisoquinoline or isoindolAna through X, 

Unless om^ise speeiHed, the term 'tower" as used in ttie definition of the genetat formula in this specification 
means a linear or branched carbcKi chain havir^ 1 to 6 carbon atoms. AccordinglK the lower ali<yl group" means linear 
as Evahi^ed 1^ groiq} Hawnte 1 'to 6 oarbdn ^ms. S^pecifle examptes indude methyl, ethyl, propyl, isopnjpyl, butyl, 
isotat^, sac^tMyi. terl-biflyl, perttyl, IsopeniyI, neopail)*, tert-pentyl, 1-oiettTylbutyl, 2-methytbutirt, l,2-dimethyipr(^, 
hexyl, lsi*exyl, l-mettry^aentyl, 2-mefhylpentyl, S-tnetti^nty), 1,1-dhnelhyIbut)^, i,2-dimettiyibij^, 2,2-tflmelhyifau^, 
1,3-dimethyllMjfyt, 2,3-dim6thylt»jtyl, 3,3-dimethyIbut^, 1-elhylbu^, 2-^hylbutyl, 1,1,2-trimethyipropyl. 1,2,2-trlm«hyl- 
pr<^, 1-eth^-l-methy^re^yi and l-efii^-a-m^hyfprqjyl groups. Among fh^e groups, ^1^ groi^ having 1 to 4 car- 
bon atoms such as mettiyl, ^hyl, propyl, isopropyi and butyl groups are prefa-red. and a mettryl ^oip is more pref^ed. 

The "aryl groip" means aromatic hydrooartKin groups and preferably aryl 0-oups tevir^ 6 to 14 carbon atoms. 
Specific examples include phenyl, naphthyl, indwyl, anthryl and phenarnhryl giwjps, mid a phenyl group is more pre- 
ferred. 



Examples f3it:^ *ts^palkfi group" kidHm. miS6 tmif& Bm B t&^^ such a& cytSafffop/l. cyciobutyt, 
cyclopentyJ, cyclohexyl, cydohepty! and cyc!ooc!y!. Among these groups, eytsfqprQjjy^ oytdobutyl, gyclopentyi and 
cycfoh,exy3 groups are preferred, and a cyctohexyt group is more preferred. 

Exarr^}les of the 'cycfoaikenyl group include those having 3 to S cait>on atoms such as l-cyclqsropenyl, Z-cydo- 
s property), 1-cyclobutenyl, a-tyoldbwlBpyl, t-c^lopenSwyl, 2-cydopent»iyf, S-cydoperrtenyl, 1 -cycJohexenyl. 2- 
cyciohexenyl, 3-cydohexenyl. TT«)4ohW^wtylr 2«<^loh$pteinyt, 3-cycIoheptenyl, 4-cyctaheptenyl, 1-cyclooctenyl. Z- 
cyctoaAenfi, S-cydooctenyl. 4-cycloo{;teny^ 2,4-49ii3k)penteRSeqyl, a,9H;y6ioh€9{adien)^, a,4-«yc(oheptadpenyl, and 2,0- 

lim "heteioa^ anwp C!on«tfritng 1 ti> 4 hetefoatome seiectedlftQm the groi^ consisting of an oxy^fn^forti, £inj^- 
10 gert afonf^ Hfld h ioTKDir BKonf hneane a or 6-nuHtibered {i^fiawaryl Sfroup which niay tie condensed d bensBTs 

ring. Specific examples inclucte 5- cf- 6-menC>$red ff10n<K^fi6 heieroaryl groi^ containing 1 fo 4 h^ero atoms 

selected from thegrmip consisting of an cscygen eSatn, a nSMgen atom and a sulfur atom, such as fur^, th\esn% pyrroiyl, 

imidazotyl, pyrazolyl, trtazolyl, te^^lyl. iso|ht$eo)yt. Isoxaislyi, pyildyl, pyrazinyl, pyrfmidlnyl and pyridaztnyl groups; 

and 5- or 6-membered heteroaryl groups condensed vnfli a bei«sen« ring, such a^ Jndo^ >nQla«Ql)4, jn«lolfii^^, q^inolyl . 
IB quinazolinyi, qulnoliziny], quinoxaiinyl. cinrtoiinyl, l?^2imidffiBd)A, J!>t$|is8)ftMiiln^, dRiyH«(IIM^teB$9^^ t»i&gQ[SQMKli9lyli 

benzofficazol^, benzothiazolyl and benzottiienyt groups. 

Among these groups, preferred are 5> or &menlbered monocycSB hetetoaryt groups containing 1 to 4 hetero atoms 

aN9lecMd1r(Un Sua gtoup cea^r^of alorfi, « tOr^f;^ atom jand a eulto tftrnt, and fciryl, Srianyr ond flyi^yl 

grdupK are imreffre^eS. 

BO The "5- fo 7-membered saturated heterocydrc group" mes^« S-, 6- at T-merhberad saturated heterocyclic group 
COjUaining 1 to 2 oxygen, nitrogen andJot sulfur attsns. Specific examples include p^nrdldinyl, imidazolydin;^, piperidl- 
,nyt,;|8fp«ajsinyl and morpholiny! groups. 

The "aryl group", "cycloailvl group", "cyctoalkenyl group", "heteroaryi groiqj containing 1 to 4 hetero atoms 
selected from the group consisting of an oxygen atom, a nitrogen atom and a sulfur atom", "5- or 6-membered mono- 

S5 cyclic heteroaryi group oentaining 1 to 4 hetero atoms selected from the group consisting of an oxygen ainm. a nitrogen 
atom and a SiMiif atom", or "5^ to 7-memb^ed saturated heftefocydio grotqa" as the group A may be substituted by an 
optional siteflluent. The number of the substituent is not llmlt«llo orwbut may be plural. Any group tl^t can substitute 
fo- such a ring can be employed as the optiorial substituent, ppdIifMtwi fMamplee inqlMile a hatOg$n atom, a l!iydra9<^ 
group, a lower alteK^y &Wff, a cwttoxyl giw^, a lower antoBiyp^rtKxiyl §miSh, a lower ae^ giQvpt a mffi^etipto gnmp, a 

00 lower alkyWiio group, a euHbr^l gmup, a kMnr alfigflsiMifcinai^ Wom a 9uMviyl gnmp. a t«iwer ai^lsulfinyt gto^a, a suHbn- 
aati^a ^oup, ■ lower alkaneeuHbnannido gioupb a carbamiDyt graufj^ a VHoesgtutmfi groups a motto- or di'loiver alfcyl^ 
caitiartloyi groi^ a nctro ^rbup. a eysan group, artftno gitiupt a mono- or cfi^lOwer aOc^amtno group, a 
mt^enedioify group, an etf^enedioxy group and a lower alkyi group which may be substituted by a halogen atom, a 
hydrtocyt group, a lower alkoxyl group, an amino group or a mono- or dl-lower alkylamino group; a halogen atom, a lower 

35 alkyI group, a fiydroxyl group, a lower alltoxy group, a nitro group, a cyano groups an amino group and a mono* or di- 
IQW^ alkylamino group are more preferred; a halogen atom, a lower aliQrl group, a hydroxy! group and a lower alki^ 
gtoupi are stIH mwe preferred; and a halog^ atom and a lower alkyl group are particularly preferred. 

Examples of the halogen atom include fluorine, chlorina, bromkia ai>d iediRe. VVhen the sMbstHMentifii a htfogwi 
atom, the number ot the substituents is not particularly itrrated. Wltten ^ or nmra Haloigm a^nw aret subslitute(f , ai^ 

to combMon of fte abova at«ms is possible. Bxnnple» Of tie f«los^ atamiraiiiBffiutfld lower iMI^t spf^ inc&ide f Mar- 
omaevd chioremettiyl, bromorrHtttyl, lo(|(imeSiiyl, 1-«l4oro«lfiyif, I^Miornoa^; 3i<iiNxieill^ 24^^ 

tl^i. dtohlorometi^, triflupromeHvyl, tricMotonwIivl- ii tw otiK a ii e tf iy li ttfodomeliis^ arifl dtet^oit^re^ /^ttong 
these groups, a trlfluorome^ group Is preferred. 

Exaitples of the "lower alkoxy group" include melhoxyi ethoxy, propoxy, isopropo:^, tHitce^, isobutOJty, sefebWOJcy, 

«s tert-butoxy, pentyloxy (amyloxy), isopenfjtocy, fert-pentykscy, neopentyioxy, 2-methylbutoxy, 1,2-^jirrielffylprt?>CBgi; 1- 
etiiy]pr<^x»(y and hexyloxy. Among fliese groups, lower alkoxy groups containing an allqri group having 1 to 4 carbon 
atoms, such as methoxy, ethoxy, propoxy and butoxy are prefared, and mettKwy and ^iKoty groi^js are more pH-e^red. 

Exanpies of the lower alkoxycaitMnyl group include noethoaqroarbonyl, efhoi^aftioiiyl, profXBcycarbonyl, isopro- 
poxyeartion^, butoxycarbonyi. isobuiewycaibonyi, see-butaxyeaibonyl, tei-bulnxyisalldi^l, pieniyid^i^itvti^ 

BO nyl, nopentyiosqrinHbonyl. tfl^^pBrltylaKyGartx)nyl, rteopet^ilci^xycen'bonyl, Z-meliixIbil^^ 1.2- 
dimeAhytprc^Kiieyoa^bonyl, 1 -ethylpropoxyt^ 

Examples of ^e lower acyl groi4>* Include formed, acetyl, propionyl, butyr^, vateryl and pnyaloyl, and Uxnvfi, acetyl 
arxt prbpionyi are prefen-ed. 

The "lower alkyittiio group" mesis a mercapto group of which hydrogen atom has been subsfituted by the ^jove- 
ss exemplified lower alk^ group, eudi as metlvHhio, efhylthio, propyHfte, iaopropylthio, bulytthio, iMntyHhlo and haxyfthio 

groups. 

Examples of the "Iowa- alkylsulfon/l group" include melhylsuHbnyt, elt^sulfonyl, propyteuHbnyf. isopropyisultor^, 
butylsulfonyl, perrtylsuHonyl and hexylsutfbnyl. 

Examples of the lower alltylsuriiyl group" include methybuHinyl, eUij^sulfa:^, propylsulfinyf, isopropyfsulfinyl, 
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butyfsulfinyl, pentyteuMinyt andhtte^UinEiyL 

Example of the "lower atkanesuffonamido group' inchjde reietl!£atesulfonam'K]o, ethanesultonamida; prapanesul- 
fonamtdo, isopropane^lfonamido, butanesulfonamido, pentanesulfonamido and hexanesultonaniida 

Tha "mono- or di-lower afkytaaibamoy) group" means a carbamoyl group in wt»Oh one or two hydrogen alDm(s) 
have been substituted by the above-exenipSif ied lower all^l group^}^ such as methytcatbamoyl, ethylCEtriaamoyI, popyl- 
caibamoyl and dlmefliylcarfoamc^ groups. 

The "morto* or cfl<-fower ^JaiDiiUcsroup' means an aitiino group In wtiic^ one ortma l^ro^sn aiiom(s} have been 
substituted by the at^we-exemplfRed leiwer axo*4)(s}i such as>n<eltiyl&niin<», ettiyfarnkTO, pnopylsnHno, dime^'- 
atttino, diethyfamino and drprc^i^rrAno groups. 

The term Itw^ att^ ^up »*tch may eijfa^lituted by a h^tOgeo atcwn, a hydr(»yj groip, a lower aitoxy group, 
art 9itintt f^otp Or a «» c^lpwiar ftlgr'SV'vib group' m^ns a lower aikyi s^oup in which a1 least one optiorlal 
h(yW}s)^w^8ricif^iina*bis((niHi«ifi^^ an amino group or a 

mono- or di-lower alkylamino group. 1116 kmtt kyl aub^itutlKt i» « fmsm mm m mmsmfi itk 
da^lpiion of the halogen atom. 

The compound (1) of the present inventiwi oont^is a cjuirtuelidrnyt group. The nitrogen atom of the quinueitdlnyl 
gsoip may form oxide (£ <a TJ or quaternary eunmonium salt. Where a quaternary ammonium salt i^ilitrRiaci. spissJfto 
^gmmples of the group bound to Vhe nitrogen atom trtdude lower alKyl, lower alkeny) and tower alkynyA. 

The term "lower alkenyl" as used herein means a linear or brwiched aHwnyt group having 2 to 6 cartron atoms, Such 
as wnyt. propenyl, butenyl, memjflpropenyl, dimetf^rfvinylt poiteivt. matfiyfeUlenyl. dimetlvlpropenyl, ethylpropenyl, 
hencenyl , dtmet^uteiiyl and m^thylpenteryi. Amor9'tM» groups, a propenyl group is t!tefen-ee(. 

Tlid Idwdr alKynyf gteuO" «Meart6 a linear or biwi^a^ ii^yl group having BiffB oftrtwn atoms, such as ethfj^yii 
!»cpj^. but/nyi. metl^propynyl, perttynyl, methyfcutjnyl and heaiynyl groups. Amoti$i these groips, &ll<ynyl $rt»ip6 
havirtd 2 to 3 carbon atoms such as ethynyi and propynyl are preferred 

The anion for the quaternary ammonium salf is not particularly Imited and exanples indude ions of a halogen 
atom, triflate, tosylate and mesylate, preferably ions of a halogen atom, i.a halide ions (ag., chloride ion, bromide ion, 
iodide ion and trilodide ton). Examples of other anions include inorganic anions such as nitrate loh, sulfate ion, phOS'' 
phate Ion and carbonate ion, eaiboxylates such as formate (HCOO ), acetate (CM3OOO7, prqpifHlife, Mate And 
malonate. and amino acid anions such as glutamate. Among the halide ions, bromide Ion and todids \an ara pl-atstred. 
ireKiamally; the anlim can be converted into a pratw^ ^ma 96 needad by the onfintey ion taeimgs reaction. 

The cwnpound (ijf of the prasant invsnlioncon^ifew! an aegmmdirfp eaibon aitom sothat tlMre exist c^c^ isomeits 
based on H. In adcSttin. isiDn» ttf th*lrM)iftftei ^»|tviQMn<t« tme m^t^smm qr ftOtoiDPfs. The pre«ain Invention also 
emlji«ca»di«ater«Qmars and an«tf|rttomtii« obtidmtd by theFiaspgiratienaf ihw^til»v»h!Bimar&as wMl as mbeturas theraof. 

S<me of tift cqmpounds (I) of the present bwentloh oanilorm salta with an acid as well as the above-described qua- 
Iwnary ammor^lum salts with a quinuclidynyt grot^. Examrdesof such salt include acid addition salts with a mineral add 
such as hydrochloric acid, hydrobromic acid, hydrolodicaeidi sutfUrie acid, nitric ackl or phraphoric acid; and tinose with 
an organic add such as formic add, acetic acid, propionic add, Oxalic acid, malonic acid, succinic acid, fumaric acid, 
mala'c acid, lactic acid, m^ic ackl, cttrk; acid, tartaric acid, eartnnlc acid, prcrk; acid, methanesulfonic acid, ethanesul- 
fbnie acid or glutamic acid. The compotrnds (0 of the present inwaniion also embrace Iqfdrates. solvates with athareil or 
the like, and substanceB in atv pcttymorphlsm crystate. 

(Praijamtlon Piotiesa) 

The corr^xHind (1) of the preeem invenfion can ba prepared (n sooordanoe with various pnocesses. Tha typical prep- 
aration pnocesaea are eMplained balaw, 
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(in th» formula, raprwente a teatring grgnqp «4iie^ Ib adMntaaaoiMe Ih tha praaerit reaofion, fin^ rit^ A, R, X m anci 
n hava tha aatna me^iiKis 9$ 4enmd aM^a. HMalMffi^r. tha eai1«a1iiril) apfily sfmHarty). 

clB<tot)1 grbtip. 

ss Examples of the inert sotvent include dlmethyltprniafiiia* (pM^, dimethytecefaimide. tetrahyditMw fTH^^^ eliac- 
ane, cfimethoxyattiane. diethoxyathana, benzane, t0tii«iaaitdi!)^«lfia ahd 

It Is preferaUa to add a basa (a.g., abdlutti, aeWAdmhydtida, acidlum md^^edde ahd soiii^ ethcedGta} in ard^ to 
accslarate the praaent raacticm. 
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ao (Wherein the rlrtg A, a X. tlx n end have 9» aame meaninas as deHned ab(w&] 

rista^Hdn J$ eainried out by sllrrrna tie cDtt|»urxi tt^mtmSia by tHe general ferimds (iV) end the comptxind 
repreisAhted by the gim^ftiritiuiai (V) in 9ie etMi«^<iieaGr|bM1^ st ppotit ttniiMia^ 

ltl$:pr:eferableto add abase(e.g.. sodiurn, sodiurithyiGb'kte^.SQdiunimiilKc^^ eioiiluni^liii»i^ 
pyrkSti^} in order to accelerate the present reaction. 

95 

(Other preparatron me^ods) 

Among tne compounds of the present invention, a compound In which the nitrogen atom of tfie quinuolidli^ group 
forms cKkie or a quaternary ammonium salt can be prepared by N-oxide fomiaiicm or fO-afhyfatlon of a tertiary anfrie 
40 oonipound in the oompourals of the preeerrt nwenlfan. 

The N-ODdde formation readion can be caniod out by the oddatlon rea<^ in a conventional manner, more apecn- 
lealiy, by sHrring a tertiary amine con^xHml in the compounds of the pres^ invention and a conespondlng amourM or 
excess amount of oicidizing agent in an inert scdvent such as chloroform, (ScNonnti^ane t»r didnloroethana an atcohd 
^cdi as methanol or ethanol or water or a mixed 9(rivent thereof under cooling or at room teniperature, or in sc»rre c»ses 
4B under heating. Examples of the oxidizing agent include organic psacids such as m-chlorop0t)enzoic acid, sodium peri- 
odate and hydrogen peroxide. 

The N-alkylation reaction cesn be carried out in accordance with the ccmventional N-all^ation reacton, more ^e- 
clf Ically by stirring a toUary amine compound in ttie ccmrqxnmd of the present invention and a cwreoponding amount of 
an all^atins agspi in an Inert solvent such as dimethyMormunlde, driorolbrm, benzene, 2-butanone, acetone or tet- 
BO raiiyttoflaan under moling or a room femperature^ or In some cases uiderhe^ 

Ekampies of the sUkyiating agent include lovirsr alM halldes, lower al^ triiituonmeHHtnesuHbnales, knvsr alKyl P- 
toluwiesuHbrates and lowa-all<yl m^hanesuHbnatee, pr^aaUy louver alicyl haldes. 

For tfie proration of the compound of the preserrt rnventton, it is sometimes necessary to prefect a functional 
group. In such a case, introduction of a proper protecting group and deprotection operatirai in a conventional manner 
Bs are carried out additionally 

The compound of the present invention so prepared Is provided as is in the free form, or after sidqected to the salt 
Ibrmation treatment in a oonventional manner, it is Isolated and purified as Hs SEdL Isolalion and purification are carried 
out by the onlinary chemical operation such as exbactfon, concentraHon, evaporation, orystaKzaHon, titration, recrys- 
tallizatton or a variety of dwonttttography. 
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tMtMttfat ApptroabiHty 

The compomd ol the pre^t invention has affinity Srid seleiCtivity for the muscarinic Mj receptor and, as an 
receptor antagonist it is useful as an agent for prevention or treatment of various M3 receptor-related diseases, partio- 
ufarly ui^nsy diseases such as urinary Incontinence or p;>llakiuria in najrogenic {xtllaloutia, neurogenic bladder, noc- 
turnal enuresis, unstable bladder, cystospasm or chronic cystitis; respiratory diseases such as chronJo obstrucfive 
pulndonarjf disease, dhronK; t>ronchiti6, asthma or ftkHSsi or digestive (feti^s such as irritable bowel syndrome, 
tfmifyt ttitlfi« «r-diu«riiculi(ES. 

in particular, ^6 compourKi of the pii«^]tmmi im ^Nci0(%ft)ir «t« IVF3 r0«eptor exisHng in the smooth 
musde or gland tissues compart with fhn iik <re««pfi9r twisMna Ire tti» ttead &f the liko, so ft has high utility as art 
IMj receptor antagonist having less side effecfe m fh^ hmt Or t^e lifce. particular fy as an agerW for prevention or treat- 
mem ctf urinary incontinence, poltataurla, chronic destructive puimon^x diseases, iftrtOTiQiKQiich^ asthma or rttii^lis. 

The aKinity mi apimmvfin $m ^mftmti Oil tie tmm iflvtim^ «he miMcndRlft m«(m hmki fieMinttiitt 

by the fdtowing tests. 

Muscarinic receptor affinity tsei liff 

a. Preparation of men^ranes 

From ^ ma{« V^r rat ^lapan sy% ^e tmn «r«f sittntMOKlbuiar giand Were exdsed, mixed with a 20 miM 
mP6M baSfm giN f.S, which wf hsr^/m/hst IH^ dbb(«M«tMi ti^niiePES buffer*} «on(al)^g S times the volume of 1 00 
, njM sodHim diloride and tO mM magnesium chloride was added, foSowed by homogenlzation under ic6-cc«)lir»g. The 
resulting mrxEure was filtered tlvough gauze, followed by ultracen&'ifUgation at 50,000 x g and 4''C IPr 1 □ mlnutas. The 
precipitate obtained was suspended in an h£PES buffer, followed by further ultracentrifugatton at 50,000 x 9 an04*C 
for 10 minutes. The precipriiate ofcft^ined wasvyspanded in an H^SS buffer. The resulting su^p^o^ weti afoi^ at - 
80''C $ind prpviC^ foirihe )wl tim fJtm ti^ 

b. Muscikrintc Me iftOeplor bMing test 

The test was canned out te actta^m^ wittlfie tmmoti QtmOA etm.^ Pharmacol Bga Tter., affi, SSf'S&i, 
198'^} with som modiflcMlona. The cardlae ureatMbiwiei ^Mmiple. t^-t^ueOdiriyt benkttate a<«i m \efi eompmind 
were Incubal^ In a 0,S ml HEPES bi:rtfor at 2S*t$ ikw 45 itinataft, Mmed by subtleii fittftflan fttroufifi a #aes fiftar 
(Whatman Th^fiHw was washed three times with 5 ml portions of an HEPES buffer. The radioactivity of the 
Cfuinudidlnyt baizllate adsorbed on the filtw wa» measured by a liquid scintillation counter, inddentaliy, nonspetilfto 
binding of the rec^r was detern^ned by the (Mclltron of 1 iM atropine. The affinity of the ccmpound of the present 
invention for the muscarinic Mg reoepfor wa6 determined from a dissociation constant (Ki) calculated, In accoidaiice 
with Ghenand f^rusoff (e/oc/Jem. Pharrmcx)!. gg. 3099, 1973). based wi the Concentraton {l05o) of the liiatisampdiSid 
at which 50% of the binefing of the pl-q-quinuclidinyl benzilate. that is, a labeled SgSM was ihhaarite^ 

c. eJlueeaririic Wk recejSAar Undiing test 

In a similar manner to the above museatfnic Msreeeptor bbiding test except fftatthe submandibular gland was used 
as a membrane sarrple and [^MJ-N-methylEDopoUunine was used as a labeled Rgand, a muscarinic M3 receptor binding 
test was carried out. 

Rssufl^: TiieoompoMnd (Oof the present irnmrifion hade KivBlt^ tO'^fo 10'^° for M^recsf^iWhit^ sug- 

gested ttBt the'afflnity for Ma racapfor wse at least 10 times n high aa thatfor receptor. 

MuscarMc receptor antagonism test (in ww) 

a. Itet on rt^mic bladder oontrHoSon in nit 

A female VWatar ret (1 30-^ g) was subjected to urathane anesthesia (1 .0 g/ks sc.), followed by iigatlm of the ure- 
tw Ol the Mdney aide. A urethral cameter vras allowed to mtwin in the bladder, and attout 1 .0 n^ of physiologicat saSne 
was injected into the bladder through the catfieier to caise rhythmic t>ladder contraction. Inb'avesical ix^ssure was 
measured by a pressure transducer. After rhythmic contraction continu«i stable for at least 5 minutes, the test com- 
pound was cumulatively administered from the external jugular vein. Hve to ten minutes later, the infe-avesical pressure 
was measured. An Inhtoitioh raflo of bladder contraction was determined compared with the bladder contraction before 
administration of the test con^xuml and the dose of the test compound required for 30% ffihbitfon of the bladder con- 
traction before administration was designated as EDjo 
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A$ a ji^uit of th@ test tte tfOir^iKmi otftli |ye»ertt lnv«n»on Bhowred ^dcxI EDgg value, 
b. Te^l on salivary secretic^ in cat 

A male Wistar rat (1 60-190 g) was subjected to aneethasiawitli urethane (0.8 g/kg hp.), and the test compound was 
administered (to ttie control group: st^ent). Rft@en ntfnutes later, 0.B iondikg at oxotremorlne was administered^ in 
eacti case, the drug was administered through Us femoral artery The saiiva secreted for S mtnutas aftsr the adminietra- 
fion or CKOtrenmrRie was collected and weighed. Th? Inhibition ratio against th9 aimtint of saliva in the ointrof group 
was determined arvj fh& dose of th^ tesf wnsfiuM reeifjM for Wa% ihl^cirt <if tte amount of ss&Wa. ] n the control 
group was des'gnated as ID59. 

As a re^lt of tfie test, tiie IDs;, value of atropfne tested as a oomparailve confound was substantialty the same 
witti the EOso value <^ained in the above rat rhythmical liriadder contraction test, whiJe thd ID^ value of the invention 
oonrpound was at least S tim^ as nuich as the above-described ED30 value, iitfM<Sil WlJii^ed lhM1htt<MM1|9niytlHl'tif 
the present invention lias relatively we^ action against the salivary secretion. 

e. Ib&t ort brae^caidia in rat 

The test was carried out in accordance with tie me(h«ad of Oodde St al. H Pharmatxt!. Exp. Ther., 242, ZS7-Z6Z, 
1 987J. A male Wistar rat (2S0-3SO g) was sutjje^ed to anestttasia with penloiSaitital sodium (50 mg^ i.p.) . The nedc 
respcm was excised, foirowed the HMt^fm of rJtftt mi tuft ya8u»^ive& After a cannula was inserted into a trachea 
td Si^re cUnvay, a stainless nidM^ inserted fedm th« oititt and 1h&«t3tnat eoittwas destroyed. Under artificial respira- 
tion (at 10 ccAig and 50 tarne^/mbiute), the redat temperature was maintained at 37.5°C and a heart rate was monitored 
at the common carotid artery. An indweiling needle was fixed to the femoral artery, from which the drug was adminis- 
tered. After the destruction of the spinal cordi al e rat was allowed to stand for 15 minutes to attain the equilibrium, fol- 
lowed by the administration of aten^ (10 mg/Kg). After the equilibration for additional 1 5 minutes, the tE^ comp(Hind 

administered. Hfieeh minuties iat^r', <«eq|ratntl#lila4«ttcuniula«vely administered, thereby the reduction m the heart 
r^e wa$ meaeured. The amount of the testMmpoUnd raquired fbr }0>-Vme9 rt^i<wani shift of tiid etaMH'e^n&e rairva 
of the con6«l gns^ was (tesighftted as DRio- 

rtteu^: The oompdund CQ at ma present invantton haid auAlelenl^ km aoiM^ against brac^rdia and no bra£^ 
oarelia was observed at the adhidnttaiatiort antauM »ii0mlitniltig^ 

As a i-asuH:oi1haabpiwslnscrit)edmu6Ciat4^reiM^ itwasfoun^ that the «otr^urtd (t) of 

lh0 praseht inventiort had aaiacsvi^ ahif high afl%il^ teit faeeiiMar. ewart in the muscarlniG rac^r antagonism test 
(/i7 vivo), the compound of the present invention showed good muscarinic antagonistic activity but low activity on the 
braie^Caretia having relafiondhip with muscarinic Mg receptor. Accordingly, it was found thai the cqnpound {1} of the 
present invention has selective antagonistic activity against muscarinic IM3 reenter, and ftM^^iamctra^ %haal^$i)!ia 
effects such as dry mouth compared with the corwentional anti-oholirtergie agefrb 

A pharmaceuiicat compositim containing one or moreof the c;o(nfHa#iidatiFthapr«aaitl «m^ aaValttarBdl 
is prepared uang an ordinary pharmaceuticallyaoQaptebCe carrier. 

In the p[&&n invention, the adminlatraiSai) of SteiHamtaoiMScaf oomposfBon can l» aamed axiteitt^ at 
pararttarally In tiaferm of aniniei^, euipgaitEHFy, tramcietmBr agertt Irtailsm or ftibwrasieai iiVaie^n. 

The doae is opUtmady «laiarmin«d b turn oma ih cohsidvrafiM of tfw cisiidKldha» el&e, aee aund tha lih» of the 
patient to be administer^ In the oral eK»n1niatrattibn. the daily dose generally range fi-om about 0,01 mg/kg to 1 DO 
n^kg per adult, it is admir^rad onca or »i 2-A portions. Where {ntrayenoua admirtiatrafion a asopm in consideration 

of the conditions of the paltarit, tha dally doaa mev 
or plural potions per day. 

E^rami^es of the pliarmac^cal can-ier include nontraoc solid or liquid pharmacajtical substances. 

Examples ofthe^lidoompoaiGonforthe oral adnrinisfeation include tablels, pills, capsules, powders and granules, 
or the lite. In sudn soSd compositions, one at more active substances are nixed with at least one inert duent such as 
lactose, mannitol, ghJcose, hydroxypropylcdiulose. iirierocrystaliine celluloaa, starch, pcdyuinyipyn-olidone, agar, pectin, 
magnesium metasillcate or maignesiiffn alumirate. In the oompo^tlon, it la possB^ tQ bioprporate additives olher than 
the above inert diluent, fbir exarnpta, a tutirleiaiit aueh as magnedjm steaiate, a dteinUrgrator such as eellUomi calcium 
gtycoMe, a stablilzer such as lactose, a solubHxalion aid such aa gluiamie acid or aapartle acid fn a <X(fveritibinal man- 
ner. A tablet or piii may optionally be coated with sugar or a film of a gastric or enterio ojbstence such ae sucrose, gel- 
atin, h^roocypropylcellulose or ivdroxypropylmethylcellulose phthaiate. 

Examples cf the liquid conpt^tion for oral acbninisiration include ji^rmaceuticaliy acceptid^e enrulsions. sdu- 
tions, ^spensions, syrups and elixirs which contain a commonly enr^loyed uiert diluent «jch as purified water or eth- 
anol. The composition can also contain, in addition to such an inert diluent a wetlmg agent, auidlary agent such as 
si^jending agent, sweetener, flavoring agent, arona ancViar antiseptic. 

TTie injecScvt forparerrteral adninistralion according to the prasent invw^n irotuda a sterile aqueous or noruque- 
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pus soluSqn. SM^$n@iprT or en«jiE|iotn. ^^I^rnt^ Of:^^ .atj^ dsSiJed w^ter and 

physiological saline for injection. Exarnples (rf 1he.non>water>«!feible solution or sus^ensicm include ethylene glycnt, 
polypropylene gt)wot, polyethyl^e glycck vegeNblis oils sueh as eaeao butter, olive oH or s^ame oil, alcohols sudi as 
ethanol,: gurn arabic: and: "Polysolvate 80" {trade name). Such a coiiTpositloh may furfiiw conlairt an iscStonicity agent. 
antise|3tic agent, wetting agent, emuteifying agent, dispersrng agent, stabilizer ^ eicample, tactose) andAjr soiiibilising 
aid {for ^carnple, glutamic acid, aspartic acidj. They are sterilized by, for example, filtration throi^h a bacteria-retaining 
filter. incorfKiration of a sterilizer, or in:adialiOa Alternative, a sterUe solid ccmposttiort which h^ been prepared in 
advance is dissolved in sterile water tir a Ulftf^ sqlvetnt upon 

Best IVtodes tor Carrying outHift Invention 

The present invention will hereinafter be described in (urfter detail with reference to 1jie fdkwring Exanv>les. ttow- 
eirer, the compounds of the pr^ent invention should not be construed as being limited to the conrqwurKis wfiich will be 
described later in Exannples but embrace all the compounds represented by the above fornsjla (t) and salts, hydrates, 
solvates, geometrical and optical isomers and any pdymQfphism forms of the compound (1). 

Inctdentelly, the starting compounds for ttie compcxjfid of &ie presditt invention include nov^ compounds and prep- 
aration examples of such starting conrtpounds wid be ddsoribed below as Reference Examples. Reference Exan^pte 1 

T6a 130 ihl dtehlaiiome#iBnesolueon ecmtidnllitd Stta 1->|ihaiyt'1^,a,4-i^rBhyidMsoi^ 0ipf bi- 

^Byflmmt 3.t m of «lhyt«tilOEi»imt«tte iMA adEM 4repNii«eiUK|er kiSi^Qlnei. Mormi by fmfns at rddm tompera- 
tuf« ovemisht. The reaction solution was washed successively with *ater, IN l^drocWorta acid, wafer and brine and 
then cbied over anhydrous sodium sulfate. The solv^ was removed under reduced pressuroi tttereby 10,68 g of ethyl 
1 -phenyl-1 ,3,3.44etrahydro-2-isoquinolinecarboixytate was detained as pale y^lgw t/A. 
Infrared absorption spectrum vrra!x(nea^cm''': t700>1<^i 1296, 1230, 1122. 
Nude^ir magnetlo t«edn8ned«^^ IHS IhtwrtMal^Ekndlttrd^ 

a: 1 S9 (3H. t. J • y.? Hi), ^TS^M {SK irft {1H, nf*. 4^1 ^ q. J » HaJ. 6M C1H. 6,96-7^ 

m^m- ■ 

masiinllar imrtnar#|rt«ferwc« We dci«np6u«is m» 14 were 

obtairnd^ 

Reference Botmple z 

Methyl i-fihenyl-s-ispiiidolthecarboj^afeStartins l-9li^y|lE»ln^aa«, metl^ cl:aoroii^^e 

Infrared Sorption spectrum vmax(KBr}cm'''': 1708^ 1460, 1376, 1100 
Nuclear magnetic resonance ^ectrum (CDC^a, TMSIirternai standartO ^ 

S: 3.60, 3.72 {3H, e x 2), 4.89. 4.96 {2H, s x 2). 6.94^ 6.03 (IH, s x 8). 6.95-7.10 (1H, m), 7.1S-7.35 (8H, (ri) 

R^ence ^cample 3 

ethyl 1-{4>pyi'idyl}'1,S,3,4-letr!dvdro-2-fsoqulnoiinecaifooi)vlate 
StarVr^ oonpound: 1-(4-pyridyl]-1,2,3,4^e&ahydrolBoquinoiians 
F^C^erties: piiate y^low o»\ 
Mass analysis (m/z, EQ: SS2 (M*) 

Nudear magnetiD resonance spectrum {CDC4, 7MS Internal standarcQ 

«: 1.29 (3H, t, J = 7.1 Hz), 2.60-3.45 (3H, m), 3.85-4.20 (1H, m), 4.22 (2H. q, J - 7.1 Hz), 6.31 (IN, s), 7.14 {2H, 
dd, J - 4.4. 1.5 HZ), 7.17-7.26 (4H. mj. aSI (2H, dd. J ».4.4. 1.5 Hz) 

Reference Example 4 

Etivl 1 .2.3,4-tetrahydro-1-{2-fliien)fl)-2-isoquinofinecartw3tylate 
Startir^ con^our»j: 1,2,3,4-tetraliydro-1-(2-thlenyi}ieoquinolHie 
Properties: pals y^ow oil 
Mass analysis (m/z. El): 287 (M^ 

Nudear magnetic resonance spectrum (CDC4. TMS Irtvnal standard) 

& 1 .32 (3H, t. J = 7.3 Hz). 2.e5-3.aj pH, m). 4.00-4.80 {1 H. m). 4.23 (2K q, J = 7.3 Hz), 6.53 (1 H, s), 6.70-6.95 
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Reference Example 5 

s Ethyl 1,3,3,4-tetrahydro-H3-4t«8r^)-2'istKiuiri6lnBe»rtx»^ 

Starting con^jound: 1,S,3,4-teit^ydro-1-^-thiervl}tegQidiicifine 
Prop^es: Orange oil 
Mass analysis {m/t, FAB): 388 QJ\* * 1} 

Nuclear ma^noje reeenaaoe epetnttm (coo^, TM& Mami deaviaficiy 

«: 1.2-1 .3 {3H. m) 2.7-a,5(1H m>, Z9-3.Q (IH. n^. 3.1-8J3 (IH. tn}. 8,9'4.a0H. m). e.£«.4 (1H. n^. 6.8»{1H. s), 

6.95-7.2S (6R ra) 

Reference Exampts 6 

Mr 

Etiiyl 1 -{2-fur^)-l ,2A4-tetrahydro-2-isoquinolinecartaas^aJe 
Starting rarr^otmd' 1«(24uryi}'-l,2,3,4^tetrahy4 

Nuclear nninitie reaenance speiAutt (ODC;^^ 

go 

S: 1.30 ^H, t, J i* 2.7$>SJS (1H, m). 2.90-3.1D (1H. nr^, 3.20-3.50 (fR mj, 4.Q&4.85 C4H, m}. 6.00 (1H, 

. ^, e.a<^6.4$m 7.i«-mf*R i#, W«a ») 
Refef^enQie! %i0iitiplei::7 

ss 

(1t^}»-0tM ^ -piienyi-1 ,2,3,4't^hydlxj-2-isoquinolinecait){»9ifate 
SiarSng eompQuiKt: (1R}-t-pheiiylrt.2.3,4>tsliiehyd(Q[$o(|iiliKii|lttd 



30 









W (%) 




-■mm--:. 


76-94 
76,58 


6.81 

e.se 


4.98 
4.93 



Spaoific <v>ticai rotation [a]^ : 199.2 (C - 1.03, CHag} 
Mass analysis [mfz, fAB): 282 (M* + 1) 

40 

Rsterence Enn^leS 

(18}-Etti^ 1i3hniyl-1,2.3.4-tetraliydro-248QC|uinottiecaitx]xylate 
Slwtbigoompouncfc (1^-1'phenyi-1,2,3,44etratiydroc3oqu'nedirte 



Elemental analysis (for CisHtgNOg} 




C(%) 


H(%) 


N(%) 


Calod.: 
Fbund: 


76.84 
76.64 


6.81 
6.82 


4.98 
4.99 



Specific optical rotation [a|^ : -200.9 (C = 1.09, CHCis) 
ss Mass an^ysis (mAc, EQ: 2B1 (fA*) 

Reference Example 9 

Ettiyl 1-(4-chloraphenyl)-1 ,2,3,4-teb'alvdro-2-iaQquinolin«eai(xixyiaie 
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starting compound: ^-(4^to^aphePlfi}•\MJSA>^U/t^ilt^^ 

Proj^rties: Pale yeltow oil 

Mass analysis (nVz, El): 315^^ 



S: 1.29 (3H, t, J » 7.0 Hi), S,7m.«l0\^ m> 4iOO'4,aa (tH m, 4..80 (2H, q. J Hjij. {1H, «}, 7.QQ>-7^ 

R^erence Emr0s to 

Ethyl 1 -C4'fluoraphenyl>1,a.3,4-telrahydro-a-isoquinolinecatta)cylat« 
Starting corr^ourfd: l-{4-ffuoK)phenyl)-1,2,3,4-teirEtfiyidrotsoquinoline 
Properties: Paie yellow oii 
Mass analj^s (mfe, FAB): 300 (M* + 1) 

Nucl^r magnetic resonance spectrum (CDCfj. TM8 rittamal stant!lan|S|} 

S: ljSO^.i i »S.&H*), a.7Sf^H.<*^, 4 = 185, 3 4 H4 pH, ttH, 3v1-3,S (lanft. C<M,S W ra), 
6.4 (1H. m}. 6.93-7.03 Iti), 7.t6-7Je4(fiH, rtt). 

1,S;3i4-tMmtiydro;1 ^{4rtoly[)-2-isoqulriolineca(i>a}q^e 
Starting coirqsound: 1,2,3,4-t6trahyc[ro-1-(4-toIyt)teo(iuinolirte 
Mass analysis (m/iEi Ef}: SSS CM*^} 

Nuclear magnelic resonance spectrum {CDCe^. TMB internal etandanO 

6: 1.20-1 .39 t3H. nrt). 2-80 (9H, si, 9.70*«li (tH, m). OH ffl}, 3.23 fJN. t J = tM tej, a^iSl* fSM, 

m}, 6.28, 6.41 (1H, bis X 2), 7.00^7.89 ^ irt). 

Re^ence Exsrnple 18 

Ethjfl 1-bensyM,2,3,44iBti«)q^rp-Z^90C|wlrionnacaibaa(yla(te 
€tar^ confound: 1 -barl2yKt.2^,4MI9tl«d^i!iQlMq 
Propeetreit: Pate yellow <rit 
Mtiae analysis (mM, FAB): 296 (M^ + 1) 

rnfuelear (nagnetic resonance spectrum (CDCis, TMS internal standard) 

8: 1 .02, 1 .23 @H, t X 2, J = 7.1 H?), 2.63-3.20 {4H. m). 3.30-3.50 (1H, m), 3.75-425 (3H, nni). 5.27, 6.38 (IH. t x 2, 
J ~BJa Hz), S.8S>7.28 (SH, mO- 

Refference Exatiiple 18 

Ethyrt-cydphexyl-1.2.3,44^i]^iydrd^4sQeiUnoftiecartXKyfate 
Starting conpound: 1-eyDlPhe9vl-1,2,3,4Ht«mtvdralBC^uihdftie 

Properties: yellow oil 

Mass analysis {m/z. FAB): 288 (M* * 1] 

Nuclear magneflc resonance spectrum (CDC^, TMS into-nal standard) 

8: 0.70-2.00 (1 1 H, m). 1 .26 {3H. t, J - 7.3 Hz). 2.89 (2H. t J = 7.1 Ha), 3.25-4:20 (2H. it^, 4.14 <2H. q. J 7.1 Ha). 
4.65-4.95 (IN. m). 7.00-7.30 (4H, nn). 

Refereoce Example 14 

Ethyl 1 -(3-furyl)-1 ,2,3,4-tetrahydro-2-isoqunolirtecaft3axylate 
Starting compourd: 1-(S-1Uryl)-1,2,3,4-1e1ieliydioiaoqulnoline 

Properties: yellow oil 

Mass analysis (mfe, EQ: 271 {M*) 

Nuclear magneSc resonance s|>ectrum (CDC<3, TMS internal stendard) 
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Sr. (3H. t J * H?), a.SS«.40 {9H» so. S,^-4.a0 (tH i»>. 4^ <!, a - T.0 Hft}. 6.80-6.45 {2H, m), 6.9S- 

7.40 

The cFiemteaJ litruQtuiSi fprmtdw eirth»eomrKtui«t» cdtadhfld In fWtamwjtt fewt^M: 1-14 ttifft ahswn in the follow^ 
fng Tables 



Table 1 
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1^0 801 067 A1 



jR«ference 
Example 
No. 


1 Sirwtiira] Foaqida 






11 




12 




13 








14 





Exart^le 1 

w 

To a 30 nrd loluena sdution oontainiha 0.70 g of ettvl 1-pheiiyl-1^A4-tilrah!yfl'oiscquinoiine-S-<»ibaMylM^ and 
0.41 g of 3-cMnucliclinol, 0.03 g of socfium l^drfda (60%) was added. The reetAing nixiu'e was stiired ai I'WC for 2 
days while remcving fhe elhanoi formed. TTie reaotion miidure was cooled to room temperalure. brine was added, and 
ihe nMure was (Bdraetsd with ethyl ao^fe The organic la(yar was dried over anhydrous sodium sulfate and the solvent 
ss was removed under reduced pressure. The resulting re^due was purified by ^Hca gel column chromatography (chtoro- 
Ibrm : mefhand = 10 : 1 -> chloroform : methanol : 28% aqueous amnrronia" 10 : 1 ; 0.1), thereby 0.11 g of 3-quinuc- 
lidinyl 1 -phenyl-1 ,2,3,4-tetrahydro-2-soqulnollnecarbc3ix^ate was obtained as yellow oil. The resulting oil was dissolved 
In 1 0 ml of ethanol, fallowed by the addHion of 27 mg of oxalic acid. Then, the solverrt was Fsmved under reduced pres* 
sure; The resuhing solid was recrystanzed from isopropand and isopropyl ether, thereby 0.08 g of 3-qulnudicflnyl 1- 
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phenyl-t,s,3,4-tetra^ro-aMf»»iuinQline(^it)q^^raJein<ma^ 







cm 


H(%) 


WW 


Calcd.: 


BAM 


6.38 


6.01 


Found. 


64.25 




S.SSt 



Instrfniflarmmiierio Bi^riplet l.9ie:c^iqppHri(|:0t:Be9Riplet^«BSObtaii^ 

S'^Suinuclidinyl T'phenji'^-isotndcdinecarttojgi'latenonohydrachlorl^^ 
Parting oon^poiffielr ma%( 1-fihaii!)4rS«je»Mdynacfirf)Gi)^^ 











N(%) 


Cl(%) 


Cakx).: 


63.45 




' B-7S 








&9d 







To a ^ mi foluen« susp^sion contemning 720 mg of eitnyf 1 -(4-pyrjdy)}-1 .2,3.4-tetrahydro-2>isaquinolineGafboxy» 
late and 973 tng of 3-qulnuclidinol, 102 mg of sodium t^ride (60%) was added at room temperature. The resulting mix- 

as ture was heated und^ reflux for 5 hours arKi 40 minutes while the resulting ethanot was removed together with toluene. 
The reaction mixture was cooled to room temperature, foltonved by addition of 20 ml of water. The resulting mixture was 
extracted with chlorofomn. The organic tay^ was washed with water and isrine, (fried over anhydrous sodium sulfate and 
then concentrated under reduced pressure. The resulting residue was purified by silica gel column chKHnatpgra^hy 
(cMffOfomi : methanol : 28% aqueous ammonia = too : 2 : 1}, theretsy S27 n^ of 3-quinudidinyl \-[A-pfiiS^r,ZAA- 

40 tatr«hydro-2-iBoquinollneGaitxB^at» ware obt^ned as yaHow oa. The resvitfitg ofl wasdiasgfved in 5 rrtf of esiyi Acn^te, 
2 mi of a 4N hydrogen chloride ethyf aoelaie solidlon wae added. Tfieapiwanit was rarrMwad ijndar raduead|)ir«»- 
sura E^anol and eflier were added to the resdue, and the crude crysMsthus otrtalned was reciystal^4d from eihanol 
end et^er, thereby 402 mg of 3-qulnuclldinyl l-(4i3^idyl}>l,2,3,44atrBh{||Klro-2H80«inKiane(Sli^^ 
was obtained as pale yellow crystals. 

45, IMelfing point: 167-1 69°C CEtOH-EtgO) 



Elemental analyds (lor C^tigjii^OsOli •2.2H£p} 




cw 


H(%) 


N(%) 


Q(%) 


Caiod.: 
Fmjnd: 


5S.S1 
55.46 


6.^ 
6.98 


8.83 
8.64 


14.96 
14.84 



SB 

In a simitar manna- to Example 3, the compounds of Examples 4 to 6 wtvcfi wtl be d^cribed below were otitained. 
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Example 4 - . 

3-Qianuclidinyl i,z,3^-tetrjrtiydro-1-(e-thi9nyl}-Z-isoquinalinGcaitx«ylate monoooialate 









C{%) 


H{%) 




S(%) 




57.38 


5.98 


5.91 


6.@5 


Found: 


5T.ea 


«.oo 


5.64 


6.37 



Mass analysis (rn^^ FAB): 3681^-^ h> t) 
ExarrpIsS 

(1 RS,3'n)-3'-Quinuc!idirvl 1,g,5t,4-te*rahydro-1-<3-i»1fefiyl)-84ss0qulnf*neca* 
Sterh'na campcnjnds: ethyl 1,2,S,4vtMrehydro<1-<3>-thwiyl^'2'«oquiiialiitai^^ (3R)-3-qLiir«jdidirt6l 
Properties: Kvwn oil 



Sememal analysis (tor Cs^H^OgS'CSI^ , 












Calooi,: 




6.68 


7.49 


&58 




67.35 






846 



M9i»«n^{ii»ft,^ 1) 

S-QulnucPidni^ t-(2~furyl)-l ,2,8,4-te^eliydrQ-2-isoquinoline6artxi!^al^ 
Starting conpound: ethyl HjMu^jrO't.ii.3k44itr«t^ydMji-^^ 
Pretties: Pale y^tow oil 



ElerrHmtsI ana^s 0or Oai'^NgOs • O.5H2O) 




C(%) 


H (%) 


N(%) 


Calcd.: 


69.79 


6.97 


7.75 


Paurxl: 




7.05 


7.44 



Mass analysis (m/z, FAB): 353 (M* + 1) 
Example? 

lb a 30 ml pyridine solution oonlaftiing 2.09 9 of (1 f9-1i3h|myl-1,2,3,4-t«br^i;yt^^ 2.36 g of 3<|ulmic- 

lidinyi cMcstslbrmata rrpnoHydrooMorids was addcid ai room te(ir|pBratut«, foOdiiitved b^r ibr 4 tiburs. Wen, 

0.12 g of a-quinudidinyl cMorofixmate monofiydrodlioride, followed by sflrring at SO^C -fbr 4 hours. Then, 1 .01 g of 3- 
quinudldinyl chloFO^Earnate monc^iydrochiorlde was added, and Hie mixtire was stirring at SO'C for 25 hoix^ The reac- 
tion mixture was concentrated under reduced pressure. Water was added to the residue, followed by washing wiSi efiiyl 
acetate iJArice. The re^l^ng aqueous layer vras adjusted to pH 9 with saturated sodium hydrogencarbonate aqueous 
solution, followed by extraction with ethyl acetate. After the organic layer was cHed over anhydrous sodium sulfate^ the 
solvent was removed under reduced pressure, thereby 3.02 g of (1 R,3'RS}-3'-qumx^dHiyl 1-phanyl-1 ^,3,44^ahyidrD- 
2-isoquinolinecaibaKylate was obtained as yellow oil. 
Mass analysis (tn/z, FAB): 363 (M^ + 1] 
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Ef»^»3 

rate and 1 6.27 g of {3R)-3<mlrttJCfiel»ie)t, t .69 ^ of $<xKiiirt hydride (60%) was afikJed at room tefiperature. The resuiting 
mixture was heated for 3 hours w^le Vna resut^g eShaiKi was removed together with toluene. The reactirai mixture was 
cooled to room temperafaire, and SO ml of brine was added, followed by extracSon wHh ethyl acetate. Hie organic la^r 
was washed with wat^ arrd then extracted with 20% hydrochloric acid. The resulting aqueous ia/er was adjusted to pH 
9 to 10 by adding a 1N aqueous soluttcHi of sodium hydroxide, follow^ by ejrtracb'on wHti eth^ acetate. The organic 
la/er was washed with brirte, dried qv& anhydrov^ sodium sulfas and then concentrated under reducaj pressure. The 
residue was dissolved In 140 mi of ethanol. arrd 10 mt of a 4N^ttj|tfift:H^ <^lde in ethyl acetate solution was added to 
th» rasutting sdulion. Th» sohnm vKaftJhan t«ri9bv«d im«K K«du«M ^imifun, jte«tonilrll» and «ttiet w«f» added to m 

timkMidSirj^ 1 -ph^yl-i ,2,3,4^Mr9Hydr0>e4eo<|iJHfalti«6an3a)^^ ww$ miSt\«i aKcoltiriaes «rys>- 

tats.-:'- 



Elemental apa!y«# (fwr .C^i;^202CQ 












CAk&.:: 

:-.Fbund:-'.: 




■ 


■ ■ rm 





fri H aiirriiiir tiiiBhirier tib ixariiiplfrS, the eon^pduitdBL of ihelUlowing Ejaut^les 9 to 16 were obialnecL 
E>canip|iKii9 

{1S.3'S}-3'-quinuc^inyl 1>phenyi-1,S,3,4>tetiatiydro-2-isoquinolinecarbgKylate rnonohydrodMe^^ SlanlrQ com- 
pounis: {1S}-etlvi 1i}h(Sri^rt^3,4rtetiiaMyd<»^'«Qq^ (3S)>a<MnucBdlnal 



EJementa! analysis (for O^HztN^^l^ * o.SSHgO) 




C(%) 




N{%) 


Cl(%) 


Calcd.: 
Found: 


68.48 
68.S2 


6.87 
8.75 


6.94 
6.94 


8.79 
8.94 



Specific cpScal rotation [c^^ : -97.4 (C > O.SO, EfOIH} 
Example 10 

(1S,3'R)-3'-qulnuclid!nyi 1 -phenyl- l,2,3,44etrahydro-2-isoquinoiinecarboxytete monoliydrochjoride 
Starting con^sounds: (lS)-Bthyl 1-phenyl-1,2,3A-tetrahydiio-2-i6oqimiarinecaitKixytate, ^Bj-S-quinucUdnol 
M8tft>g point: 19G-ige>C (EtOH-EtgO) 
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IEI*0«M0e7A1 







C(%) 


H(%) 


N{%) 




P&und. 


68.46 
68.73 


6.87 
6.88 


6.94 
6.95 


8.7CI 



,0 ^«cRT6opt»(iM««iUitit«t|^f :-15t2((i;*(>.SQ,aOH) 
Example 11 

{lR,3'S)-3'-qufnuclidinyl 1-ph«tQFt>-1,2,3.44«lF9ii^ra-2-iSQqukloltne<MH^^ in!p(|*Sfd|«Hdilq[»df 
Iff Starting oomi»xjnciB: (1R)-ethy{ t^hWr^<1j&;3,i44eitlF«l^^ (SS^i^-^jlUtttionWitel MdMng 

pCdnt: 19*-^95'C (CHaCN-EtaOj 



Etem«ntal analysis {for Cgs^^^gQgCf) 




C(%) 






CIC%) 


CaW.: 


69,08 


e,71 







i68.s ^ * om, eiOH) 

Stai^rig compounds: 1<4-chEort^}hShyi]ii^t,^ 
Ml!^rig::pQiW:164-1^!-C{ilDM<iyc^ 





Etemenia! analysis (for C27H29N20e<jl •O.SHgd) 






cw 


H(%) 


N{%) 


a(%) 




Calcd.: 


62.13 


5.79 


S.37 


6.79 




Found: 


62.19 


5.68 


5.23 


6.49 



Exwnpls 13 

as 

(1 RS,3'R)-3'-quinuclldirryl 1-{4-*luorq3heny1)-1 ,2,3,4-telrahydro-2-isoquinolinecarboxylate 
Starting conpounds: ^yl 1-(4^uorppheriyO-1,2,3/^telrahydro-2-iso]ifindBiacart^ (3R)-3-(^uc&clnol 
Properties: oolcA'lass oil 

50 



Betnenial analyst 


(for CaaHzsNgOgF • 0.IH2O) 




C{%3 


H(%) 


N(%) 


F(%) 


CaicxI.: 


72.27 


&64 


7.33 


4.97 


Found: 


72.05 


a63 


7.15 


4.99 



Mass analysis (m^z, FAB): 3B1 (M^ + 1) 
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Exanple 14 

3-ciuinuclidinyl 1,2,3,44eitraityclro-lHtMoi]^2-isoqMjnolinscaibts9l$t9 
Starting conpounds: ethyl i,il^.a,44lliiiail^^ 
s Properties: (»loriessjoil 



Elemental analysis (fo' C^^^^^^ -O.SHjO} 




C(%) 








73.74 


7-63 


7.17 


Fountl.' 


73.96 


7.S) 


6.9S 



■Exan^te:-15'.- 
ProptiFtieBt: pals ytllow ott 



Elemental analysis (for C24H2bN2O2 *0.5H2O) 




C(%) 


H (%) 




Calcd.: 
Pbuid: 


74.78 
74.95 


7.SS 


7 26 
7.1S 



Ma8» Hi^dytsle (lilb, PAi$: 377 0^ + 1) 

SB S-Quin«eBclinyf 1'<ycloh«9^-1 ,2,3,44etPahydro-2^soqutri<«necar 
PMif)irtte(: yiymsw eimorptibus 



filemantal an^ysls (for CaaWssNsOa • OSHgO) 




C(%) 




N{%) 


OBled.: 


7$Ji3 


8.79 


7.4B 


Foutid: 


73.78 


8.7S 


7.37 



Mass analysis {mfz, FAB}: 369 QiA* + 1) 
Exanplel? 

so 

In 12 rrt of dhshloKHinelhane, 1 .SO g of (1 R,3'R)-3 -quinuelldlnyl 1 -phan^i ,2,3At«!lif)irf)ydiio-2-lsoquinoBheoi^^ 
lata was cfesotvad, 0.33 g of sodium hydrogencaibonaie and 0.79 g of nviMaropertjerBoic add (30%) were added 
und^ ice-cooling, followed by stirring at room tenperature for one hour. Water was added to the reaction mixture and 
then the nri^dure was extracted with didiloromethane. The organic isyer was washed with an aqueous scriution of 
SB sodium thiosulfete and then dried over anl^rous magnesium sulfate. The solvent was then removed under r^uced 
pressure, and ^e residue was purSied by silica gel column chronstograpiiy (chiaraforni : methand = 20:1),.tfter^ 
0.43 g of (1'B,^R}-3-[[(1'-phenyl-1^2^3^4'^rahydro-2'-isoquinotyOcarb(H1^KlKy^^ 1 -oxide was obtainsd. 

Properties: white amorphras 
fi^ass ancdysis (mfe, FAB): 379 (M"- + 1) 
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^: 1.85-2.15 (3H. m). 2.1€>2.aS {ZH. a^. 2.75^90 (IH. m), Zm^J^ m). 3,gO-a5Q (6H. m}. 3.70-3.8Q (1H. 
nO. 3.8S-4.tD OH. rti$. S.14 {1R bid}, tii.48 (1H, bii M l^jf, 



Example 18 

To a 8 ml 2-butenone solution containing 1 .04 g erf (Ift^'R^^-S'^iulnuclidinyl j-phenyl-l,2,3,4-tefrahydro-2-i$aquin- 
oljnecarboxylate. 0.18 ml of metiyl iodide was added, followed by stirring at SS^C for 40 minute. After air cooling, the 
crystals precipitated were collected tsy fS^'atton and th«ai washed «U(!ce9»vely wSii j^-tiUtanOne and diethyl ether, 
thsieib/ 0.S3 g of (1 'R,3R)-1 -metM-3^1^0h«di^<rjrk4'4et!r«^^ Iodide 
was obtained as cryetais. 



Bemental analysis ^ C^HaglM^rj^ 






H(%J 


N(%) 




Calod: 
Found: 


57.17 


5.79 
S.71 


5.SS 

1 


25.16 
25.15 



^eiin^^'19 

{1 R8;3'R}'3>'<|Uinu<ilidlnyl 1 -(3'fui^-i^,4'fMr«l^«il»-&^ui^^ 



©wieiritat analysis (fer C2 1 H24N20a ■ 0.3H2O) 






H{%) 


N(%) 


Calcd.: 


70.49 


6.93 


7.83 


Pound: 


70.35 


6.83 


7.63 



Mass ana^^ (m^ Efj: 8S 

The diemioal stnietural tonmuias of the compounds obtained in Exairplea 1-1 8 are shown below in Tablra 3>5. 
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Table 4 



Example 
No. 




Example 
Nc. 


Stxuciuiial Fotmula 


11 


0° ' 

^ - HCl - 


J5 


Cr " 


12 


. I] . COQH 
■ S> 


16 




13 


li] 

F 


17 




14 




18 


0' % 
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Table 5 



^ ■ ■■ 'JSTo. " 









. Each (if tfi&SilMSiii'N^ Cotrpoumjis in Examples 3-6. 1 j!*t4> ^ahd 19 can be dbteined as an optisal resolved 

forin^ Slt^im In this fsMtia e<<Si^na an oiiitq^fly r<^iiiied!^(ijTmiKljsM in Exarrwilm S- 

11. ■■ ■ 
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Example 

m. 




No. 








3-Cl>> 




4-Ca> 








8-Ca) 




6-Ca) 




12-<a) 


0 

CI 


12-00 


0 ; 

Gl 


13-Ca> 


0 

F 


13-Cb) 


0 

. F 


]4-Ca) 


0 


14-CW 


0 


IS- (a) 


CHi 

6 


16-(b> 


o . 
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No. 


Ring A 


3- CO 








4-<c) 




i-Cd) 




S-Cc) 




5-(d) 




6-Cc) 


6 


6-<d) 




12-(c) 


Cl 


12- (d) 




13-(c) 


0 

F 






14-(c} 


0 


14-td) 


CH, 


16- (c) 




16-(ir) 


0 .. 



28 



::ii:il!:iil^i6?:ft«': 



iO 




The olhttr compouncis embraced by the present inverttim wil be ebown in lables 9-^. Th^ can be sytitheaized 
so by any one of ttis ^ovB-desoribed preparaGon proce^es, procesaes described m B3(ani>le6 or proeeeeee kmm to 

those ^ired in tiie Eut and do not require any particular experiment. Incidentally, these cort^urvis are eteeeribM as a 
racemic oonpound, but cortical activB et^etano^ based on an asymmetric carbon is also incIiKled. 



SB 



27 




28 




29 




30 



MMm . 12. 



10 



IS 



so 



3S 



40 



4e 



so 




Ccxmpound 
No. 










X 


fUngA 


A ^25 


H 


H 


en* 




— ■ . 


















A -27 


ei 


H 


H 


H 


— ., 






























0 


A - 28 


H 




H 


H 






A -29 


CI 


H 


fl 


K 






A -30 


C] . 


H 


H 


H 






A-31 


H 


H 


CI 


H 






A -32 


H 


H 


CI 


H 




0 


A -33 


H 


OCH, 


OCH, 


H 




0 


A -34 


H 


-OCH 
1 


2O- 


H 




0 



56 
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Compoiiiic 








R* 


X 


Ring A 


io 


A-3S 


H 


H 


H 


: H 




■ ;%|-'' 






H 


H 


n 


H 






SB 














F 


SB 


A -37 


H 


H 


H 


M 






95 


A-38 


H 


H 


H 


H 


OH: 


0 




A -39 


H 


K 


H 


H 






40 


















A -40 


CI 


H 


H 


H 


CHz 




45 


A -4] 


CI 


H 


H 


H 


CHi 


0 


SO 


A -42 


CI 


H 


H 


H 


CH, 


0 
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33 



mmmmmm 




34 




35 




36 




ST 




65 



■ ••■^i!a&ie--2e- 




is 


190. 


RhigA 


so 




0 


es 






so 


B -74 




3B 


B -75 


6 









45 



50 



3S 




40 




41 




42 




43 




44 




Compound 


Ring A 


. No. 








HJ. I.42E 


■ y J ■ 


B-IS7 








B -1S8 




B-144 


N^NH 
V 7 


B-1S9 




B-145 


NH 


B-140 




B-146 


N=N 


B-]41 


H 


B -147 
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mmmmM 
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Claims 

1 . A quinudidine derivative repressited by Ihe foUowmg formula (0: 
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(ByrrtbolB in the fomuila tavs ihft following maarrin^^: 

FttnB A; an aryl group, a cydtalk^ group, a cydoalkenyl group, a heteroaryt group hayirig 1 to 4 hetero atoms 
selected from ttie group consisting of an pKygtrt crtom, d Rifrogen atom end a sulfur atom or a 5- to 7- 
m^mijem mmi<^ l^teiMyoJfti mim ^ ^ n^Qr^e «u(i«^tuted «y an optiohiit «i«^u- 
ent; 

X; a single bond or a methylene group; 

Rr a halogen atom, a hydroxy! groi^i. a kwver alkoxy gtwj^ a caiiMxyt gimip^ a lower alko^earttHlyl 

group, a lower acyl group, a mercapto group, a lower aH^rHNO graqrt. a slMprtjA gr^up^ a Iqm^ alKyl^uh 
tor^ gtom a sutfinyt grpt^, a kiim alhyt$MKit^ groMPk « aullqnaniichi group, s lower alkanesulfwis- 
mfclp group, a carbanieqA ePWU|% w tl1te«wiMitno0 tytouj^ ft morttt^ or ctt-tower afl^lcartjamoyl group, & 
mo groups a eyano groMIK ^ «iniw> gwi«t a nx«!t9" or cH-lower alMamino gtai^, a meH^erredloi^ 
grotq)^ an ^^enesfltaPiy^ poiul o; a Jpw^ 

hy^hm/l group, a buitr allegii^^ group, aft annftto i|Miti|» «r 4 ^tuMO- Oi» cH-foiHorstfi^alnniho group; 
i: Don, 

m: 0 or an integer of 1 to S; and 

n: an integer of 1 or 2), 

a salt thereof, an NHxdde thereof, or a quaternary ammonium salt thereof. 

The quinuctidine dar iva^vo. a aiHt iheroof, an «Nwicl« tlwreot or a qjualernary aqmipnlMm saft thereof aoooKfit^ io 
daim 1 , wherein therlng A r o p irOMitttft an aryl giOup, a cychstfM finuT^ & ($«t6MWnyl Qrotip. an Natwaari^ gnwp 
hairing 1 to 4 haM^o alpnis aelaetecit tmn the group comiMbiB nl an c»ygen atotm : a nltrogan Atom and a auHur 
atom rar a $- to 7'«nernbared oatuialwt ftataro^o mm in WJild<i aaid ring may tMlieiJsiiiulecl by a subsSKuant 
60l<ei!^ ftOiTi: the groi4> conslsSng of a halogenatom, a hydroxy! group, a lower alkoxy group, a carbm^ group, a 
lower alfnxyoaitionyi group, a Iowa- acyl graup, a merc^to group, a tower aH^lthto group, a sidlonyl group, a lower 
ai^lsidfonyl group, a eulfinyl group, a lower aikylsulfinyt group, a euHonamldo group, a lower alkanesuHbnamido 
group, a caibamoyl group, a tMocarbamoyI group, a mono- or (i^louver alfcylcartiamoyi grcHip, a nitro group, a cyano 
grauft an amino group, a mono- or dj-lowar alkylamlno group, a methylenedioxy group, an ethylenedimy group, 
and a iowis' aiiqfi group which may ba miastitulad by a halogen atom, a l^rOKyf groups a lower alkcsy grouA en 
amino 90up or a mono- or di-lowar afl^lamlnp group. 

The qulnuclltftne dertvaMve, a salt thereof, an N-a»da ttiereof or a Quaternary anvnonium salt thecaof accordng to 
dalm 2, vi^erein R represents a halogen atom, a lower erikyl group, a hydroxyl group, a lowor dSkeecg group, a nltro 
group, a c^no group, an amino group or amono- or dHowerailtylaiitino groups and IIib ring A repres^ts^^^ 
grouR a cyclO^M groiv, a cycloalksiyl group, a 5- or 6-membered monocyclic heteroaryl group having 1 to 4 het- 
ero atons selected from the group consisting of an oxygen atom, a nitrogen atom and a sulfur atom or a 5- to 7- 
membered saturated heterocyclic group, In which said ring may be sut^Kuted by a halogen atom, a lower alM 
^up, a hydroxyl group, a lower aUraxy groups a nitro groups a cyano groip, an amino group or a mono- or di-lower 
all^laiTrino grou|X 

The quinuclidine derivatVe, a salt thereof, an N-oidde thereof or a quaternary anunonium salt tttereof according to 
claim 3, whereii m is 0, and the ring A represents an aryl groups a cyclosUi]^ group or a <^cloalkenyl group wlwh 
may be substHided by a hatogen atorr^ a lower all^ g/raup, a hydroi^ group or a lower asioxy groiq}, or a S- or 6- 
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membered monocycIiG heteroaryt ^tmp hawing 1 ta4 tietera atOfissetecied from the ^roup coWsting of an axy 
gen Mnti; a nifrogen atom atxl & ALdf^r iKcint 

B. Tfie quinuclidine derivative, a satt ttieweof, an N-owKle tiareaf or a (ternary ammonium salt thereof according to 
daitn 4, wherelit it& ring A represents a {Phenyl gproup wttieh majrbe adbsMuteei tiy a halogen atom or a lower aBtyt 
group, a cycloatkyt group, a pyridyl groupi. a furyF group tir a ihieH^ group. 

6. T?ie quinuelidine derivative, a salt ihemjf. an M-OEHKle theiHsat ora quaternary aramortlum thereof acnjrdirtg to 
any one of claims a to 6. wherein X rapceeenla a Single bond. 

7. The qiiinuclfdine derivative, a salt »iereof , «ui tiK^i^i^ #tere0f or « i9Mif«itti^ ^witmium salt ttiereof acsxjuding to 
any one of ctaims 2 to 6, wherein n is 2. 

& A.«tlnuoiiciln»«terJviidiv»i,j» saltttisrsQA NroxklBtttfwff/w A<plt{arriaiy«n«m»lim wiy 
one of 1 , wf^ setectixl dxm «1« g«out»«0i18iBt)iig Siciuiriudliihyt 1«pNnyl'1,a,3;4^€itKMn3'e-^^ 
nolrnecarboxylate, 3-qulnuclMnyf 1-^iSyflt6^-1,2,a,4-tM«)Ts«lro--a%oquinoiine^ 3-quinudidinyf 
1.2.3.44etrahydro-H2-thienyi}-2'isocpjiribnn0caitxwytata 3<|MinMClidinyl 1,2,3,4-tetrahydro-1-{3-thienyD-2-isoqui- 
nollnecarboxytatB, 3-quinuclidinyl 1-{Z-luiyt)-l.2,3,4-teflfiallydrt>-2-lsoqulnolinecaTboxyiate, 3-c^inucIidlnyt 1-t4- 
ohlorophenyl)-1,2,3,4-tefrahydro-2^soqtl^noIineeart3oxyfBrt^S-quinuclidinyl 1-{4^luoroplienyl)-1.2.3,4^etrahydro''2- 
isoqulnoilnecaiboxylate, 3-qulnuclidinyl 1,2,3,4-tetra<iydro-1-{4'tolyl)-2Tisoquinoiinecarboxy[ate, 3-quinutiidinyl 1- 
^lohe)qfl-1,2,3k4-tetral'vcto-2-JscqLiinolbie»riW)(yt8te 3-<|uinuelidlnyl t-^-1ur>Q-1,2^,44el^eh^iQ'^i«i04Min»- 
. line ciulacKylatfek and optioeBy ttsiive jsmb^nciiipi t^mv^ 

9. A ph vmofiaifliBttf compeajtiDn whreit ooinpriaas 8 qutnuoiitftieitfertMtliMf N|!WMt«n(«d Iby ih^lbtfiwihe iiamA» (I): 



(symbols in the formida ttav« «ie following meanhiSK 

Kns A: an ar^ 0Qup, a cycloalky! group, a cycioalKenyi group, a heteroaryt group i^avir^ 1 to 4 hetero ateims 
setected from the group coming of m o^gen atom, a nitrogen etam and a Stdfu' ^om or 85- to 7- 
martwred saturated twterocyofic gKiup, when^ erid rlr^ may be subaShded by an eptionai subsUtu- 
. ent; 

X: astnglebondoramtethiyieneiTOup; 

R: a halogen atom, a l^t^oxyl grotf). a lower altocy group, a caitjoi^l group, a lower aliosxycarbonyl 



group, a tower ae^ gtoup, a mercapto groups a kwyer aRvW^^Lq}, a aulfonyi group, a ipwer alti^sul- 
fonyl group, a suiting group, a lower alKylsulfinyf group, a sulf(»»mfcio group, a lower all^ESulftjna- 
mido group, a catbamoyi group, a fliiocarlsamayi group, a mono- or di-lower alkyicarbamoyl group, a 
nrlro group, a oyano group, an amino group, a mono- or di-lower alkylamino groi^), a methylenedcoty 
group, an ettvlenetfioxy group or a lower alkyi group wAtlch may be edbstitutad by a halogen atom, a 
liydraxyl group, a ioiver alKoxy group, an Kitlno group or a mono- or dl-lower alitylwrino group; 




X 



0 




CI) 



m: 



Oorl, 

0 w an irttegar of 1 to 8, and 
an integer of 1 or 2, or 



n: 
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16. A pbarinaeHrilcal ebmpoeitton aeetndtng to claim 6, whteh It a itiusearfnN: reoeptor antsganiBt. 

1 1. A pharmaceutical corr^iD^on ascotdins to detim lOt wherein the muis«adi^ M3 receptpr antagonist is an agent 
for ftcewetmii/trtimvm Of Mrtnary^diMaeee {umFrary Inoom^ni^e or {^|l^(|udi| in ni9urgg«inic|)Qll«i<iuri8. neuro- 
gents btadder. nocturnal enuresis, unstabie biladder, <qr9tospasin or chnsnic cyi^s) or fespireOory cSseases 
rchronic obstruc^e pHpt^^noAlSiiy^ll^ee. chrbhic f>raiiiMi^ «i$«ftma or rHnif ia). 
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